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Effect of Amorphous Silica Addition on Martensitic Phase
Transformation of Zirconia and Investigation of its Tetragonal Structure
Stability Mechanisms

M. Farhadian®, K. Raeissi and M. A. Golozar
Department of Materials Engineering, Isfahan University of Technology, Iran.

Abstract: This work is focused on the effect of amorphous SiO: addition on the phase transformation and microstructural
evolution of ZrO: particles. Considering the structural similarities between the amorphous ZrQO: and its tetragonal structure,
XRD results showed initial nucleation of metastable tetragonal ZrO: from its amorphous matrix upon heat treatment. This
metastable phase is unstable in pure ZrO: sample and transforms to a stable monoclinic phase at around 600 °C. However,
addition of amorphous SiO: to ZrO: structure causes metastable tetragonal phase to remain stable up to around 1100 °C. The
temperature range for stability of metastable tetragonal ZrO: structure increased from about 150 °C in pure ZrO: particles to
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around 500 °C in ZrO2-10 mol.% SiO:z composite powders. A further increase in SiO:z content up to 30 mol.% did not change the
stabilization temperature range but the average particle size reduced around 1.6 times compared to pure ZrO: particles.
Stabilization of metastable tetragonal ZrO: explained by constrained effect of SiO: layer surrounding zirconia nuclei. The
thickness of this SiO: layer enhanced by increasing SiO: content which limited the growth of ZrO: nuclei resulting in finer

particle sizes.

Keywords: Composite, Zirconia, Amorphous silica, Stabilizer, Sol-gel.
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